Since before we can remember, humans used natural resources at hand to fight whatever jeopardized their well-being. The earliest reference to this was found in China, in the writings of Emperor Cho Chin Ken, from around 3,000 B.C. There are references to approximately 1,700 medicinal plants in a papyrus from Egypt, and also data from peoples such as the Assyrians, Greeks, and others. 1 Some places around the world, especially those with fewer economic resources, still adopt the same practices used back then. So much so, that the World Health Organization acknowledges phytotherapy as an important factor in primary health care. Much is achieved through traditional knowledge, which is usually passed from generation to generation. But the search to understand mechanisms of action, active principles, and scientific basis has been placed on the foreground.
The advance of chemistry and pharmacology, in the early 19th century, allowed for the first molecules to be isolated in a laboratory. Plants produce several substances that affect their metabolism, defense, adaptation to their environment, and even competition between species. These phytochemicals, which can act as agents to combat human diseases, started being identified and became increasingly known.
An important milestone in establishing phytotherapy as science was the creation, in 1976 Germany, of the Komission E, who sought to gather as much information as possible on plants that were considered medicinal, developing studies on each of them 2 . The importance of these studies is internationally recognized to this day. At the same time, the safeness and effectiveness of phytotherapics began to be demanded by the market. Furthermore, in order to normalize their offering, a means for standardizing the extracts was established.
To understand how that standardization works, it is necessary to know that the extract of any given plant is composed of several substances, some of which are biologically active, others that are secondary, all of which can have synergistic, or even antagonistic, actions. These components, in general, have a constant proportion. Thus, when a substance is identified, among all (ideally the active substance), its percentage in the extract will determine the others. And it is only possible to consider an extract similar to another when the amount of that marker is the same in both 3 .
As chemicals from plants were further studied, molecules were isolated -and also modified in lab-oratories -, and new highly effective compounded medications synthesized (although plant substances were often used as a base for the synthesis). For example, acetylsalicylic acid was synthesized from salicylic acid extracted from willows; it had fewer adverse effects and started to be widely used, with a patent and brand registration. These new compounds took over the market. Small pharmacies became the large industrial conglomerates we are familiar with today. Phytotherapy began to lose credibility, and its use decreased.
Evidence-Based Medicine started being developed, seeking to scientifically prove if certain products were safe, what were their effects, mechanisms of action, all of which gave more credibility to medications. Phytotherapics were often attacked as ineffective, and people saw them with doubt or suspicion. That motivated legislation in several countries. However, people continued to use phytotherapics. Research conducted in 2010 showed that around 70% of Germans used them, acknowledging, thus, its effectiveness but also demanding scientific confirmation 4 .
Currently, products derived from plants, overall, are not the primary option for emergencies. They can be complementarily used in cases of acute disease, are useful for several chronic diseases of mild to moderate intensity, and can be used in preventive care. However, they seem to be often used with no medical prescription and that are still many myths surrounding its use, such as "It can't hurt to try", "I don't need to tell my doctor that I used a phytotherapic because it is a natural product", and "It doesn't matter where the raw material comes from, it's all the same." Indeed, they usually do have fewer adverse effects and, in general, research shows that people who make use of phytotherapics are often those with greater concern for their health.
On the other hand, legislation on them varies from country to country. In the United States, for example, they are considered supplements and are not regulated by the FDA, despite their increasing use by the population. However, they face severe contamination and adulteration problems in the country, especially those of Chinese and Indian sources, which can cause adverse effects, serious ones included, and even death 5 . This has led three American non-governmental organizations -American Botanical Council-ABC, American Herbal Pharmacopea-AHP, and National Center for Natural Products Research -to start a wide-scale program to educate employees in the phytotherapics and supplements industries. The program intends to act as a self-regulating mechanism. Adulteration can happen accidentally, due to ineffective quality control , or intentionally aiming at financial gain.
Nowadays, a quality phytotherapic production process includes several stages. Cultivation must be controlled to ensure plants with constant quality levels. The raw material obtained at harvest must be pressed and dried for transport and storage, the storage location must be extremely clean and well-ventilated, and packages must be stored separately from other plants stored in the same facilities and away from the floor. The extracts obtained must be analyzed for their purity and dose of active principles.
The preparation of an extract also includes many careful stages. Firstly, the raw materials are turned into powder. Then, the powder is dissolved into an extracting solution (for each plant the most appropriate solvent is used: water, alcohol, ether, etc.). Next, the liquid is filtered , and an extract is obtained through the evaporation of the solvent and vacuum drying (the temperature is usually raised to 40°C or 50°C). The extract is then used to produce the end product in the form of capsules, tablets, and others.
In emerging countries, it is estimated that 75% of the population uses natural products, while in developed countries that number is around 50% and mostly linked to lifestyle-related diseases. The traditional forms of use, such as in integrative medicine, Ayurveda, traditional Chinese medicine, homeopathy, acupuncture, and all other types of practice considered "alternative," have been increasingly adopted.
In Brazil, indigenous peoples already used plants to treat diseases, and the arrival of Africans and European Jesuits added to their knowledge 1 Brazilian legislation is stringent. However, despite this being an advantage, it makes it more difficult to launch new phytotherapics due to the severe requirements in quality and reference for clinical studies. Yet, most phytotherapics used in Brazil are produced using plants from other countries 6 .
There are the traditional phytotherapics used as infusions or concoctions, tincture, syrups, or ointments, which include living pharmacies and the use of medicinal plants as a vegetable drug (the plant in natura). There are also the phytotherapics produced by the industry with different levels of technology and based on well-documented clinical evidence. That last category could use some innovation. Some phytotherapics are used in SUS (Brazilian Single Health System). Traditional products are exempt from prescription, unlike phytotherapic medications (also known as phytomedications), and the main difference between both categories is in the requirement for scientific proof.
For over a decade, there was a massive loss in the development and innovation of Brazilian phytotherapics due to the CGEN (Council for the Management of Genetic Heritage), which regulated research into Brazilian plants and set requirements that were often impossible to comply with, such as defining a legal representative in the community where a sample from a particular plant was collected. Several pieces of research were hampered due to legal uncertainty. In 2015, another law (Law 13.123/2015) was created to regulate the genetic access in the country, apparently improving the conditions for research and the equal distribution of the benefits derived from the economic exploitation of plant resources. The previous authorization by the CGEN is no longer necessary.
The first phytotherapic fully developed in the country and using exclusively Brazilian plants was an anti-inflammatory based on Cordia verbenacea, a bush from the Amazon Forest traditionally used for reducing inflammation. It was launched in 2005 and soon became a leader in medical prescriptions.
State policies are now favorable. The industry seems to be aligning themselves, and the academia has been developing studies that still lack cohesion. There still the need to perfect the several elements involved. There is a demand, not only from the industry but from the government (SUS) and the academia (scientific production). It is necessary to implement a food network of producers for the extracts, including family farming and sustainability. We need to develop studies of basic research, pharmaceutical analytics, and techniques, followed by clinical trials so that finally the medication can be included in the Anvisa records and registered to be marketed. It is a long road, and everything depends on its harmonic balance.
In 2007, the PNPMF (National Program of Medicinal Plants and Phytotherapics) was implemented with the purpose of ensuring the Brazilian population access to the secure and rational use of medicinal plants and phytotherapics, promoting the sustainable use of biodiversity, developing the production chain and national industry. The PNPIC (National Program of Integration and Complementary Practices) was instituted and included several so-called "alternative" approaches, including the phytotherapy. As part of the program, medications based on 12 plants were approved and distributed by the Ministry of Health to the municipalities, who then forward them to the Basic Health Units. Unfortunately, the program is still unknown by many, so it is underused. There is also a list of 71 plants in which the government is interested in studying so that they can, in the future, be included in the Rename (National List of Medications).
Although phytotherapy is not a subject included in the curriculum of most medical schools in the country, it has been widely studied in pharmacy faculties. In post-graduate programs, however, thousands of dissertations have been developed and presented throughout Brazil on the subject of medicinal plants 8-11 . Unfortunately, once they are defended, they are published but not put into practice, with few exceptions.
Brazil has incredible biodiversity (15-20% of the world's biodiversity), with about 60,000 varieties of plants. Nonetheless, only approximately 1,500 of those are documented. In the words of the American biologist Thomas Lovejoy: "It is counterintuitive that this potential is completely understudied and underused in programs for the discovery of natural substances for the most diverse applications."
Many health professionals are interested in phytotherapics, especially pharmacists and nutritionists. But dentists, veterinarians, and physical therapists also find uses for its application. Doctors, however, often still have restrictions regarding them. In research conducted with doctors in Brazil, 95% declared that they would prescribe them more often if there were studies to prove their security and effectiveness. They would also like more information (since there is no subject on phytotherapy in medical school) and claim to prescribe them when there are restrictions for treatment with synthetics. Only 5% declared having no intention of prescribing phytotherapics.
On the other hand, there is an increase in interest by the population in this type of medication 12 , which is linked to an increasing interest in improving lifestyle conditions. All of that leads us to believe that the adoption of measures is of the essence, not only to educate the population and the professionals, but also to increase quality in raw materials, research, and innovation.
